
psychological maturity and thus with different and
often conflicting values. And perhaps most basic
of all will be the question of individual rights. It
wirl be necessary, but difficult, somehow to achieve
the necessary discipline in human behavior,
whether this be in procreation or whatever, in the
common interest of humanity without unduly in-
fringing upon the rights of individual well-being
and self-fulfillment for which the human race has
been fighting so hard for so long.

For many years there have been pioneering
efforts to draw attention to ecological problems
and to do sometiing about them. The pioneers
are to be found among the family planners and
the conservationists. Progress has been slow and
opposition from powerful moral and economic in-
terests has been strong. Now quite suddenly
ecology is "in." The present danger is that this
may prove to be a mere flash in the pan when what
is needed is the sustained heat and energy of a
controlled nuclear reaction. This is a task not just
for the 1970s but for the whole rest of the life
span of humanity.

Carotid Sinus Stimulation
For the Treatment
Of Angina Pectoris
DURING THE PAST DECADE several important new
therapeutic approaches for the treatment of the
clinical syndrome of angina pectoris have been de-
veloped. It is now generally accepted that the
basic cause of angina pectoris is inadequate de-
livery of oxygen to the myocardium for its demands
or needs to perform a specific task. Recently, how-
ever, the new approaches to therapy for this clinical
condition have resulted from important physiologi-
cal observations on control of coronary blood flow
and a better understanding of hemodynamic and

biochemical factors relating to the initiation of the
anginal syndrome. Some of these are a clear dem-
onstration that a rise in arterial blood pressure fre-
quently precedes an attack of spontaneous angina
pectoris, that factors which enhance sympathetic
nervous stimulation to the heart increase myocar-
dial oxygen consumption by increasing heart rate
and the rate at which the left ventricle develops
tension,' that anaerobic metabolism and lactate
production occur during myocardial ischemia, and
that the parasympathetic nervous system may play
a role in controlling coronary vascular resistance.2
Utilizing these physiologic concepts, several new
modes of therapy have been proposed for treating
patients with incapacitating angina pectoris. Pro-
pranolol was introduced for treating patients with
angina pectoris with the concept that blocking ex-
cessive sympathetic stimulation to the heart would
allow an individual to perform more work with less
demand for increased myocardial oxygen deliv-
ery.3'4 Furthermore, combination therapy with
nitrites and propranolol has been advocated to
lower blood pressure acutely and to inhibit sympa-
thetic stimulation of the myocardium.
More recently, Braunwald and his colleagues

have introduced the concept of carotid sinus stimu-
lation for relieving angina pectoris and allowing
patients to perform more exercise without develop-
ing angina, or for treatment of established anginal
attacks.5'6 The Specialty Conference appearing else-
where in this issue presents the physiological basis
on which this treatment was introduced and a
report of preliminary experience with its use in
patients with incapacitating angina pectoris. For
many years it has been known that the circulatory
response to carotid sinus stimulation included re-
ductions in heart rate, in arterial pressure and in
systemic vascular resistance. All of these responses
would be expected to reduce angina pectoris, and
it was on these principles that Lown and Levine in
1951 proposed a diagnostic test for the relief of
angina pectoris by carotid sinus stimulation.7 A
number of physiological studies utilizing the caro-
tid sinus stimulator have clarified the circulatory
response to repeated carotid sinus stimulation in
awake unanesthetized man.8 The decrease in ar-
terial pressure, which is far greater than the de-
crease in heart rate and in cardiac output, appears
to be the major factor in preventing the occurrence
of angina pectoris and in relieving already estab-
lished attacks. The observation that patients who
use the carotid sinus stimulator for several months
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then have less angina and greater exercise toler-
ance even when not activating their stimulator is
interesting and as yet unexplained. Perhaps this
reflects the clinical course of coronary artery dis-
ease and its unpredictable nature. Braunwald and
colleagues clearly recognize the difficulties in as-
sessing treatment for angina pectoris, but they have
convincingly demonstrated a significant effect of
carotid sinus stimulation in their small, selected
group of patients.
The clinical results presented are preliminary,

and the authors stress that long-term follow-ups
are not available, that the implantation of the
stimulation electrodes requires an operation not
without risk, that carotid sinus stimulation itself has
inherent dangers (death may occur from it), and
finally that careful patient selection for the pro-
cedure is essential. They also point out that carotid
sinus stimulators may be useful in the management
of patients with paroxysmal atrial arrhythmias un-
responsive to drug therapy.

Although the report in this issue of the journal
suggests that the major benefit of carotid sinus
stimulation is due to a reduction in arterial pres-
sure, a recent report2 showed that parasympathetic
stimulation to the heart by vagal nerve stimulation
(which is equivalent to carotid sinus stimulation in
animals) reduced coronary vascular resistance and
increased coronary flow. Perhaps this is an addi-
tional mechanism by which carotid sinus stimula-
tion improves angina pectoris. These studies must
be confirmed and expanded and may lead to
other new approaches to the treatment of patients
with intractable angina.
From the evidence available, it appears that the

technique of carotid sinus stimulation merits fur-
ther study and more widespread application for the
treatment of carefully selected patients with angina
pectoris who are resistant to other modes of ther-
apy. Long-term follow-up studies and studies in a
group of age-matched and disease-matched control
patients will be needed before this unique method
of treatment can be placed in perspective.

DONALD C. HARRISON, M.D.
Cardiology Division
Stanford University School of Medicine
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Hemostatic Mechanisms
In Thrombogenesis:
Implications for Therapy

ELSEWHERE IN THIS JOURNAL Dr. Daniel Deykin
has summarized important advances in our under-
standing of the physiologic mechanisms of hemo-
stasis. He has related these mechanisms to the
pathogenesis of the three types of thrombosis seen
in patients: the small white thrombus that may
occlude a diseased artery; the large red thrombus
that may form in a vein or a chamber of the heart;
and the fine fibrin thrombi that may be found in
the microcirculation after diffuse clotting in the
flowing blood. Of practical importance, Dr. Deykin
has pointed out how the different role of the blood
clotting reactions in these disorders can explain
the different effectiveness of anticoagulant therapy
in each. Since thrombosis may occur in any pa-
tient, physicians in all branches of medicine should
profit from a careful reading of his Medical Prog-
ress article.

The hemostatic process may be divided into two
overlapping steps. In the first, platelets accumu-
late at the site of vessel wall injury. When the endo-
thelial lining of the vessel is broken, platelets ad-
here to collagen in exposed connective tissues;
interact with the collagen and release ADP; and, as
a result of an action of this released ADP, stick to
each other to,form aggregates. These early aggre-
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